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Outline  
1. A little history and thanks to all 3 institutions  

2. MCPõs, Transmission Lines, and Waveform 

Sampling; Time and Space Resolution 

Determinants (TMI -  transparencies can be 

viewed later if youõre interested) 

3. Applications : Water Cherenkov Counters; PET 

Cameras; TOF at Colliders; TOF for Fixed 

Target; Security  (ditto)  

 
 

(way too many slides -  will skip -  but youõre welcome to look on web) 



A little history  
 

All started with seed 
funding (golden money): 

1. First Funding from Dean 
Fefferman  (UC) 

2. Then LDRD (3-Year) with Karen 
Byrum and Gary Drake (ANL) 

3. 2007 FRA  (1st round) with 
Karen (ANL)  and Eric Ramberg 
(FNAL) 

4. 2009 DOE substantial funding 
=> LAPPD 

2007 letter from Don Levy 



Thoughts on Role of FRA Funding 
ÅAllowed crucial proto-typing of ASICs and transmission 
ƭƛƴŜǎΣ ŀŎǉǳƛǎƛǘƛƻƴ ƻŦ  ŎƻƳƳŜǊŎƛŀƭ a/tΩǎ ŀƴŘ ŜƭŜŎǘǊƻƴƛŎǎΣ 
visiting students 
ÅNot large- 75K$ first yr; 90K$ 2nd yr, so only 25-
олYϷκƛƴǎǘƛǘǳǘƛƻƴκȅǊΦ  bƻǘ ŜƴƻǳƎƘ ŀƭƻƴŜΧ 
ÅConsequently should be spent at FNAL and ANL on 

things that are hard for a national lab, and at UC on 
things that  are hard for a university  group (i.e. use it 
for items not easily supported by federal spending). 
ÅIn our case, being able to order expensive 

instrumentation and have foreign visitors made a huge 
difference (2-ledger accounts are worth their weight in 
gold). 

 

2009 Slide 



The Large-Area Psec Photo-detector 
Collaboration 

4 National Labs, 5 
Divisions at Argonne, 3  
US small companies; 
electronics expertise at 
Universities of Chicago  
and Hawaii 

Goal of 3-year R&D- 
commercializable 
modules. 

Henry Frisch 
Enrico Fermi Institute and Argonne 

National Laboratory 

2009 Slide 



The Large-Area Psec Photo-Detector 
Collaboration 



.ǊƛŜŦ LƴǘǊƻ ǘƻ a/tΩǎΣ ¢ǊŀƴǎƳƛǎǎƛƻƴ [ƛƴŜǎΣ 
and Waveform Sampling 

Satisfies small feature size and homogeneity  

Photon and electron paths are short- few mm to microns=>fast, uniform Planar 
geometry=>scalable to large areas 



 ²Ŝ ƴƻǿ ƘŀǾŜ уέ a/tΩǎ  
ÅIncom Glass Substrates- Hard (untreated) glass 
лΦлттέ 
Multi  

20-micron 
pores  

33mm Disc  
(Development)  уέ-ǎǉǳŀǊŜ όǘƘŜ ȫ¢ƛƭŜΩύ  

Micro-photograph of the 
pore/multi structure 

2 working formats:  
 

80,000,137 pores, 6.4 m2 ς surface area (!) 



Large Area Design - 8ó `tilesõ 
ÅHave moved to a tile/tray design: tray has all the 

electronics; only connections to tiles are HV and 
ground 
ÅTiles are glued with spray glue to tray 
ÅHV divider chain is made with ALD 
ÅNo pins through glass 
ÅTile is plate glass 
ÅAnode strips connect 
ÅModular; simple 
ÅTop seal is cold (ANL) 
    Hot (SSL)  

 



Hermetic Packaging 
 ÅANL/UC Glass Package  

Glass package showing ALD-
ŎƻŀǘŜŘ уέ a/tΣ ƎǊƛŘ ǎǇŀŎŜǊΣ 
bottom seal 

(apologies for blurriness) 



Hermetic Packaging 
 

Bottom seal by Joe Gregar, ANL  master glass-blower with 
help from Michael Minot (Minotech, Incom) and Ferro Corp 

We have solved sealing over the anode strips 



Fermilab Electroding Facility 

 

 Slide from Eileen Hahn, Group Leader Thin Film Facility; 3rd  LAPPD Collaboration 
Meeting, Dec 9, 2011 
Fermilab Group: Erik Ramberg, Greg Sellberg, Anatoly Ronzhin, Pasha Murat 



ALD Coating уέ a/tǎ ƛƴ Beneq 

13 

300 mm chamber 

Jeff Elam, Anil Mane, Joe Libera (Qing Peng) , (Thomas Proslier) 
(ANL:ESD/HEP); Neal Sullivan (Arradiance), Anton Tremsin 

(Arradiance, SSL) 
All pictures swiped 
ŦǊƻƳ WŜŦŦΩǎ ǘŀƭƪǎ- invite 
him and Anil to talk (!) 


